The Campbellton Formation has long been known to yield a fossil assemblage of Devonian (Emsian) fish and eurypterids at its westernmost exposure near Campbellton and Atholville, and a well described flora and early land animal fauna toward its easternmost exposure near Dalhousie Junction. Although the body fossil assemblage (paleobotany, vertebrate and invertebrate paleontology), paleoecology and paleoenvironmental context of the formation have been extensively studied, ichnofossils are rare and have not been described previously. Fossils from the vertebrate and eurypterid bearing ' Atholville Beds' contain a low diversity ichnofossil assemblage represented by three ichnotaxa: Monomorphichnus, ?Taenidium and Helminthoidichnites. Monomorphichnus is proposed here as being produced by the produced by the activity of the eurypterid Pterygotus anglicus.
INTRODUCTION
The Devonian (Emsian) Campbellton Formation, exposed along the Restigouche River -Chaleur Bay shoreline in northern New Brunswick, Canada, has been the focus of numerous studies since the late 1800s. Most work has described the flora, which is best preserved toward the eastern exposure of the formation (Kennedy et al. 2012a ). Many of the described plant-fossil localities occur higher in the Campbellton Formation, cropping out from west of Maple Green to east of Point La Nim (Fig. 1A) . The formation is known for its rich flora of zosterophyllophytes, trimerophytes and lycopsids (Gensel and Andrews 1984) al. 2008), cephalaspids (Pageau 1969a; Belles-Isles 1989) , chondrichthyans (Miller et al. 2003; Turner and Miller 2008) and placoderms (Young 1983) , almost all from the breccia-mudstone at the eastern end of the ' Atholville Beds' in Campbellton. In addition to fish, the aquatic assemblage includes eurypterids (Miller 2007a (Miller , 2007b , ostracods (Jones 1889) and gastropods (Whiteaves 1881) .
The fauna of the Campbellton Formation was summarized by Kennedy et al. (2012b) but, although noted by these where the base of the formation is in unconformable contact with Val d' Amour Formation rhyolite. The so-called ' Atholville Beds' (Dineley and Williams 1968) , exposed at Campbellton and Atholville, have been examined by paleontologists since 1881 and have yielded ostracoderms, arthrodires, acanthodians and chondrichthyans (Whiteaves 1881 (Whiteaves , 1889 Woodward 1889 Woodward , 1892 Traquair 1890 Traquair , 1893 . Later detailed descriptions of the fish fauna are based on numerous fossils: acanthodians (Burrow et authors, ichnofossils were not described or assigned to an ichnotaxon. The westernmost Atholville exposure of the formation, where ichnofossils occur, was likely never fully examined by workers prior to the 1990s. A low diversity ichnofossil assemblage discovered in 1995, represented by Monomorphichnus, ?Taenidium and Helminthoidichnites, was recovered from sandstone-siltstone beds that lie above the basal vertebrate-bearing breccia and below the mudstone beds that yielded the numerous eurypterid and fish remains (Fig. 2) . The purpose of this paper is twofold: first to document the only ichnofossils known from the Campbellton Formation; and second to propose that specimens of Monomorphichnus from the Campbellton Formation were produced by the feeding behavior of a pterygotid eurypterid.
The ichnofossils Taenidium and Helminthoidichnites are often interpreted as burrows produced by annelids and are typical of delta-front paleoenvironments. The presence of Monomorphichnus is intriguing and will be considered in more detail below. Monomorphichnus has typically been interpreted as having been produced by trilobites, some of the earliest interpretations suggesting that they are grazing traces recording trilobites that made scratch impressions on a channel bed as they were carried along in a current (Crimes 1970; Fillion and Pickerill 1990 ). Ichnospecies of Monomorphichnus described by Fillion and Pickerill (1990) are also suggestive of active sediment disturbance, rather than passive traces left by an animal moved by currents. We describe traces identified as Monomorphichnus below and speculate on the trace maker and the paleoecological Kennedy et al. 2012b.) Copyright © Atlantic Geology, 2017 Ichnology of the Devonian (Emsian) Campbellton Formation, New Brunswick, Canada the Emsian-Eifelian boundary. Their interpretation is based on a radiometric date of 407.4 ± 0.8 Ma in the Val d' Amour Formation (Wilson et al. 2004) . They recognized an angular unconformity separating the Val d' Amour and Campbellton formations and suggested an age difference of about 10 million years. Kennedy and Gibling (2011) were the first authors to place the Campbellton Formation into a detailed sedimentological, paleoenvironmental and paleoecological context. Historically, the depositional environment of the Campbellton Formation has been considered fluvial (Dineley and Williams 1968; Williams et al. 1985) or described as a coarsening-upward alluvial-lacustrine sequence (Rust et al. 1989; Gamba 1990; Wilson et al. 2004) . Kennedy and Gibling (2011) described strata at the Atholville locality as reflecting a mouthbar-delta front-prodelta setting (Fig. 1C) . The horizon containing ichnofossils can be placed within Kennedy and Gibling's 'Section 1, Facies Association 4 Sandy Coastal-deltaic' setting (9 m above the base of the measured section; Fig. 2 ; Kennedy et al. 2012b;  fig.4 ), which consists predominately of horizontally bedded sandstone and ripple cross-laminated sandstone, interbedded with lesser massive to laminated siltstone to fine sandstone, massive sandstone, and troughcross-bedded sandstone. Kennedy and Gibling (2011) and Kennedy et al. (2012b) interpreted the association as a sandy deltaic-proximal mouthbar environment with shifting channels and moderate to high energy current flow. Transported terrestrial plant debris is common throughout, with rare articulated and disarticulated aquatic fossils. Ichnofossils occur within a siltstone in a delta-front setting (Fig. 1C, 2) .
BIOSTRATIGRAPHY
Within the mouthbar-delta-front-prodelta setting (Kennedy and Gibling 2011; Kennedy et al. 2012b) three ichnotaxa, Helminthoidichnites, ?Taenidium and Monomorphichnus, have been identified from a single horizon in the delta front sediments. Above the ichnofossil bed is a 2-m-thick mudstone (Fig. 2) attributed to a prodelta setting (Kennedy and Gibling 2011) . This unit grades from a dark-grey to black mudstone near its base to a brown mudstone at the top. Near the base of the section plants, ostracods and eurypterids (Miller 1996; Miller 2007a) , as well as fish (Kennedy et al. 2012b) , are commonly preserved. The upper brown mudstone is devoid of ostracods and has few plant fossils, but has yielded a partially articulated shark (Miller et al. 2003) , disarticulated cephalaspids, placoderms and acanthodians, and both articulated and disarticulated eurypterids (Miller 2007a) .
The ichnofossil bed lies near the top of 10 m of interbedded siltstone and sandstone (Kennedy and Gibling 2011; Kennedy et al. 2012b ) deposited in alternating mouthbar and delta-front environments (Fig. 2) . These rocks have yielded abundant plant detritus, but only rare implications. With the exception of rare tasmanitids (prasinophyte algae) that suggest a marine connection (Blieck and Cloutier 2000) , no truly marine fossils have been found in the Campbellton Formation.
GEOLOGICAL SETTING
The Campbellton Formation was defined as largely fluvial in origin, composed of grey volcanic pebble and boulder conglomerate, grey to reddish arkosic sandstone, and dark grey mudstone with local thin coal beds (Williams et al. 1985) . These lithologies broadly make up the six main lithofacies described by Kennedy and Gibling (2011) that constitute the fill of this subtropical basin: lacustrine with restricted circulation, marginal lacustrine, near-shore lacustrine, coastal deltaic, braided alluvial plain, and proximal alluvium. The Campbellton Formation is exposed along the banks of the Restigouche River -Chaleur Bay, New Brunswick, in two sections (Wilson et al. 2004; Kennedy and Gibling 2011) : one in the west from Atholville to Campbellton; and the other in the east, from near Maple Green to near Dalhousie (Fig. 1A) . Between Atholville and Campbellton ( Fig. 1B ) a discontinuous section is exposed for about 1.5 km. Forest cover and slumping obscures much of the section. Along the shore in this section, the Campbellton Formation overlies rhyolite of the Val d' Amour Formation (Wilson et al. 2004 ). Kennedy and Gibling (2011) measured a total of about 17 m of section toward the Atholville end of the exposure (Fig. 2) , where steeply inclined strata comprise a basal coarse breccia and a succession of interbedded sandstones and mudstones ( Fig. 2) .
At Campbellton, the unconformable upper contact with the overlying Carboniferous Bonaventure Formation lies beneath the Restigouche River (Dineley and Williams 1968; Wilson et al. 2004) . Some authors (Pageau 1968 (Pageau , 1969a have considered the Campbellton Formation outcrops to be part of either the Battery Point Formation or the LaGarde and Pirate Cove formations (Wilson et al. 2004; Bourque et al. 2005) , which are found north of Chaleurs Bay in Gaspé, Quebec. Based on recent palynological data, the Campbellton Formation is of Emsian age (Blieck and Cloutier 2000) . The miospores belong to the Emphanisporites annulatus -Camarozonotriletes sextantii Assemblage Zone (Richardson and McGregor 1986) , which corresponds approximately to the Polygnathus dehiscens to Polygnathus serotinus conodont zones of early Emsian to early late Emsian age (Blieck and Cloutier 2000) . McGregor (1973 McGregor ( , 1977 considered the outcrops along the Restigouche River to be within the Pragian 'caperatusemsiensis' and early to late Emsian 'sextantii-Grandispora' to 'annulatus-lindlarensis' spore zones. This places the age of these strata between the Pragian-Emsian boundary at 407 ± 2.8 Ma and the end of Emsian at 397.5 ± 2.7 Ma (Ogg 2004) . Wilson et al. (2004) DIAGNOSIS: Straight to meandering burrows that are unbranched, unwalled, and backfilled in segments of tightly packed sediment that vary considerably in width. The burrows have sharp boundaries that form non-compartmentalized or thin annulated segments perpendicular to the length of the burrow. The burrows lack a defining lining (Keighley and Pickerill 1994) . DESCRIPTION: Sample NBMG 20588 preserves a simple unbranching cylindrical burrow preserved in convex hyporelief, with a length of 106.9 mm and width, varying with vertical relief of surface exposure, from 19.4 mm to 23.9 mm. The burrow is unwalled and exhibits annulated rib-like characteristic features on the surface. This surface texture trends perpendicular to the direction of the burrow. Rib diameter ranges from 2.4 mm to 2.8 mm, with a spacing that varies between 1.2 mm and 1.4 mm, and is continuous along the exposed burrow margin.
REMARKS: The taxonomic assignment of this specimen is unclear since the distinguishing feature of menisci-backfill within the burrows is not preserved despite the clear annulations on the outer margin of the trace. According to Keighley and Pickerill (1994) , Taenidium is distinguished from Beaconites and Ancorichnus in comprising burrows that are unlined and lack definition around the margin, likely due to active backfilling. The menisci may simply not be preserved internally due to the uniform lithology that infills the burrow and are only preserved as annulations along the burrow's outer margin. Alternatively, the burrow may be uniformly filled, and the regular annulations are a feature of the excavation of the burrow along its margin rather than the result of backfilling. If the latter is the case, it does not conform to the generic concept for Taenidium or any other known ichnotaxon. We questionably assign the trace to Taenidium, as ? Taenidium as it most closely resembles this ichnogenus. Because we have only a single example, the preservation of the infill is poor, and the menisci is lacking, we cannot attribute it to a species. fish and pterygotid remains (Bourque et al. 2005) . Ichnotaxa described here were recovered by one of us (RFM) from a siltstone horizon within this sedimentary package (Fig.  1C) . These specimens were collected at an undetermined distance above the unconformity with the rhyolites of the Val d' Amour Formation, which have been dated as 407.4 ± 0.8 Ma (Kennedy and Gibling 2011) .
METHODOLOGY AND MATERIALS
Specimens were collected in 1995 and 2012. All specimens were examined in the laboratory, coated in ammonium chloride, and photographed with low raking light to accentuate the vertical relief and morphology of the specimens' surface. Detailed measurements of the traces were taken with a digital caliper for sub-millimeter precision of the width, length and spacing of the scratch traces. Specimens are reposited in the paleontology collection of the New Brunswick Museum, NBMG 20585-20588.
SYSTEMATIC ICHNOLOGY

Ichnogenus Helminthoidichnites Fitch 1850
Helminthoidichnites tenuis Fitch 1850 ( DESCRIPTION: Sample NBMG 20587 preserves three burrows; and sample NBMG 20585 preserves two burrows that are sub parallel to each other and do not overlap. Both sets of burrows are preserved in light-grey siltstone, vertically flattened to 1.14 mm high, and infilled with a buff to light-grey, very fine-grained sandstone. Length varies from 28.37 mm to 59.55 mm, whereas widths vary only slightly around an average of 3.15 mm.
REMARKS: Helminthoidichnites is a tubular trace that can occur at the surface or in the shallow subsurface. The ichnogenus is monospecific and is distinguished from Gordia in that an individual trace does not cross or loop itself. Helminthoidichnites is distinguished from Helminthopsis in that it does not meander. Monomorphichnus is clearly in need of review, but this is beyond the scope of the current manuscript. Fillion and Pickerill (1990) emended Monomorphichnus and included several new ichnospecies; but they still specified that it was made predominantly by trilobites being dragged across the sediment by a current.
DISCUSSION
Helminthoidichnites, ?Taenidium and Monomorphichnus are preserved within delta-front sediments (Kennedy and Gibling 2011; Kennedy et al. 2012b) . Few other faunal remains have been recovered within the delta-frontproximal-mouthbar setting of the Campbellton Formation despite over more than 20 years of field visits to the beds yielding ichnofossils. A single chelicera of the eurypterid Pterygotus anglicus (NBMG 10237; Miller 2007a) (Kennedy et al. 2012b) . While rare in the delta-front-proximal-mouthbar setting, all of these fossils are relatively abundant several metres up-section in the prodelta setting (Burrow et al. 2008; Miller 1996; Miller 2007a; Miller et al. 2003) , suggesting that eurypterids, cephalaspids, chondrichthyans and acathodians may have migrated across paleoenvironments. The traces Taenidium and Helminthoidichnites are usually thought to have been made by annelid worms. Although Monomorphichnus is most often attributed to a trilobite tracemaker, and are frequently preserved in deeper marine environments, the trace has also been described from shallow marine, fluvial and estuarine environments (Fillion and Pickerill 1990) . This ichnogenus has been preserved in rocks as young as Permian (Lucas et al. 2005) and Triassic (Shone 1979) , where the authors suggested it could have been made by arthropods in non-marine settings, given that trilobites do not extend into non-marine environments or beyond the Permian period. Extensive research has shown that the Campbellton Formation was deposited in a non-marine environment, although distal connections to normal marine environments may have been present (Blieck and Cloutier 2000) . The lack of trilobites found in the formation, despite extensive collecting since the 1880s, is consistent with the paleoenvironmental interpretations of a nonmarine setting, and therefore trilobites are not considered a plausible trace maker for the Monomorphichnus described here.
Jones (2011) DIAGNOSIS: A series of straight to sigmoidal ridges with parallel dig traces, the central traces being deeper than the outer traces (after Alpert 1976) . DESCRIPTION: Five specimens with multiple examples of Monomorphichnus multilineatus preserved as convex hyporelief ridges, with the trace ranging from weakly to strongly convex. The traces are composed of a series of straight to sigmoidal ridges. They have an overall elliptical to lensoidal shape, and contain sets of parallel to subparallel ridges interpreted as scratch traces. The individual traces have a minimum length of 15 mm and a maximum length of 41.9 mm, and widths vary from 13.4 mm to 32.1 mm. The length to width ratio varies slightly, from 1:1 to 1.4, such that overall the trace is only slightly longer than wide. Ridges are spaced 1.6 mm to 2.2 mm apart with some variability. In rare cases, traces are bilobate with a slightly concave depression between the two sets of ridges. Each set of ridges is generally 8.6 mm wide and tapers at its termination on both sides (medially and proximally). The ichnofossils vary in depth, and the bedding surfaces on which Monomorphichnus is preserved do not represent the sediment-water interface but rather shallow underprints. No associated traces of legs or body impressions were observed.
REMARKS: First described by Crimes (1970) for traces preserved in the Ffestiniog Stage of the Upper Cambrian from northern Wales, Monomorphichnus has now been described from sedimentary rocks spanning the Cambrian (Crimes 1970; Narbonne and Hofmann 1987) to the Triassic (Shone 1979) . Previously Monomorphichnus has been attributed to the trilobite being dragged along the sediment-water interface by currents. Crimes (1970) also suggested that trilobites were grazing as they were dragged along, leaving behind linear drag impressions. Examples of Monomorphichnus were described by Shone (1979) , who attributed them to indeterminate arthopods with similar morphological traits to trilobites.
A comprehensive account of the ichnotaxonomy of Monomorphichnus was provided by Fillion and Pickerill (1990) . They reviewed the ichnogenus and considered its synonymy with other ichnogenera (Ctenichnites, Eoichnites, Taonichnites and Medusichnites), however they decided to retain Monomorphichnus due to ambiguity as to the whereabouts and status of type specimens of these ichnogenera and given they are widely used ichnotaxon in literature they did not want to introduce confusion and threaten nomenclatural stability. The taxonomic status of anglicus at sites such as Tillywhandland sharing 'Lake Forfar' with acanthodians (Mesacanthus, Ischnacanthus and Euthacanthus) and ostracoderms (Cephalaspis pagei). Trewin and Davidson (1996) suggested that since the full size range of Pterygotus anglicus individuals is found in the lake beds, it may have spent its full life cycle in fresh water. A 'mass-moult-mate' hypothesis (Braddy 2001; Vrazo and Braddy 2011) suggested that eurypterids migrated en masse into nearshore and marginal environments such as lagoons to mate and then moult, as they probably required a quiet current-free place. As suggested by these authors, the brackish shoreline environments may have provided a suitable site for moulting, and perhaps account for a range of sizes of individuals from one small locality in the Campbellton Formation (Miller 1996 (Miller , 2007a . The single Pterygotus anglicus specimen recovered from the delta-front setting supports the idea that the animals also migrated up-river.
Little evidence exists for the diet and feeding strategy of pterygotid eurypterids. However, based on body morphology some are considered to have been active swimmers and top predators, probably feeding on fish (Elliott and Petriello 2011; McCoy et al. 2015; Miller 2007a; Selden 1984) . Selden (1984) considered the possible function of pterygotid chelicera, concluding that the animals could rapidly extend these organs during hunting and that the curved tip and multiple denticles of the chelicerae were effective in cutting up prey. Anderson et al. (2014) examined visual acuity in the pterygotid Acutiramus cummingsi and suggested that with its poor vision and cheliceral morphology (see Laub et al. 2010 ) Acutiramus probably trapped, grasped and sliced weak soft-bodied prey rather than pursuing actively swimming armored prey. Anderson et al. (2014) concluded the ecological role of Acutiramus may have been predation on thin-shelled and soft-bodied prey. McCoy et al. (2015) examined vision in other pterygotids from a small dataset including Jaekelopterus and Pterygotus, the latter including specimen of Pterygotus anglicus (NBMG 10000) from the Campbellton Formation. They concluded that these forms had more robust chelicera and better visual acuity than Acutiramus, and were thus active, visually capable predators. McCoy et al. (2015) also noted that Jaekelopterus vision was less acute in smaller specimens, suggesting vision improved as the animals grew to adults. This might indicate that even if Pterygotus anglicus was an active high-level predator, as a juvenile its vision may have been not as good. Pterygotids as a group probably had diverse feeding strategies. Poschmann et al. (2016) reiterated this idea and, based on visual capability and other body characteristics, considered the stylonurid Rhenopterus diensti as being adapted to crawling on the substrate, feeding on slowmoving soft prey such as worm-like animals, as evidenced by trace fossils found in the same deposits. Poschmann et al. (2016) concluded that the agile pterygotid Jaekelopterus rhenaniae more likely chased active prey.
The morphology of Pterygotus anglicus (Fig. 6A-D) fish-fin trails. These traces resemble those described here from the Campbellton Formation. They differ in being composed of 3-5 horizontal paired sets of 'scratch marks' arranged into two linear paths. They were interpreted as the result of placoderm fish dragging or pushing off the sediment. The traces described herein are too irregular in their arrangement to be comparable to those described by Jones (2011) . Vertebrate origins for Monomorphichnus have been considered. The plethora of disarticulated and articulated fish remains (Kennedy et al. 2012b ) from the Campbellton site has yielded fin spines with denticles (Burrow et al. 2008; Kennedy et al. 2012b ), but these denticles, which could presumably produce parallel scratch impressions, are too small to be a plausible candidate for the Monomorphichnus specimens. Larger spines previously identified as Climatius latispinosus are now attributed the shark Doliodus problematicus (Miller et al. 2003) and not arranged in a way that could be responsible for Monomorphichnus. The well-documented paleoenvironment and inferred salinities of the Campbellton Formation exclude marine animals, and thus trilobites, as possible trace producers, as mentioned above. Although one to one comparisons are rarely possible between ichnofauna and biotaxa, and the possibility of a hitherto unknown trace maker not represented among known body fossils in the Campbellton Formation cannot be fully excluded, we suggest that Monomorphichnus multilineatus as described here is attributed to pterygotid eurypterids. These are currently the only known arthropods, except for ostracods, known from the vertebrate-bearing beds of Campbellton Formation and have morphological features that closely fit the Monomorphichnus traces described here.
In the ' Atholville Beds' of the Campbellton Formation only a single eurypterid species, Pterygotus anglicus, has been identified. This species is among the largest known arthropods, with a body length of two metres or more (Kjellesvig-Waering 1964; Chlupáč 1994) . Chelicerae of different sizes have been identified in the Atholville exposure, indicating animals ranging in length from about 65 to 170 cm (Miller 2007a) . Based on our interpretation of trace formation, measurements of Monomorphichnus multilineatus suggest that the animal that made the traces was considerably smaller than the maximum size known for these eurypterids in the Campbellton Formation. Kjellesvig-Waering (1964) concluded that there was no doubt that most pterygotids were marine, but also lived in nearshore areas such as bays, estuaries and lagoons. He compared them to present-day Xiphosura, which make incursions into brackish waters and up rivers into freshwater environments. Trewin and Davidson (1996) considered that Pterygotus anglicus found in Early Devonian rocks of the Midland Valley of Scotland spent their whole life in fresh water. The Early Devonian fish beds of the Midland Valley are considered lacustrine (Trewin and Davidson 1996; Braddy 2000 Braddy , 2001 fig. 3 ). The morphology of the postcheliceral appendages 'walking legs' of Pterygotus anglicus is not well-known from the Campbellton Formation specimens, the anterior limb (limb II) here illustrated as a palp after Selden (1986) .
Copyright © Atlantic Geology, 2017 Ichnology of the Devonian (Emsian) Campbellton Formation, New Brunswick, Canada sediment to capture small invertebrates (Jeram and Selden 1993; Selden et al. 2005) . Specimens of Monomorphichnus and Helminthoidichnites typically occur together on the same bedding surfaces (Fig. 3A and Fig. 5 ) and the former may cross-cut the latter (Fig. 3A) . We conclude that if Monomorphichus multilineatus described from the Campbellton Formation was produced by Pterygotus anglicus and is found directly associated with ?Taenidium and Helminthoidichnites, Pterygotus anglicus may have had alternate feeding strategies during its life cycle, preying on soft-bodied, slow moving animals.
suggests that if the parallel scratch morphology of Monomorphichnus was made by that animal, it most likely resulted from sediment disturbance by either the postcheliceral appendages, the gnathobases (Fig. 6C-D) and coxa (Fig. 6C) , or the denticles (Fig. 6A-B) on the fixed and free rami of the chelicera (Huxley and Salter 1859; Clarke and Ruedemann 1912; Miller 2007a) . Based on the size and number of striations preserved, we rule out the postcheliceral appendages, which in Pterygotus anglicus are simple and non-spiniferous. Seldon (1986) indicated that the anterior walking leg (limb II) of pterygotid eurypterids was not a slender walking leg, but a small palp, as illustrated by Huxley and Salter (1859) . As the first postcheliceral appendage of Pterygotus anglicus is a palp, its purpose being sensation, locomotion, and feeding it could potentially create a trace in the sediment; however the Monomorphichnus traces always occur as a set of multiple, parallel scratches. The gnathobases on the legs of Pterygotus anglicus (Huxley and Salter 1859; Miller 2007a ) have 11 to 12 teeth and are located on the proximal end of the appendage (Fig. 6C-D) . They are used for carrying or masticating food but, given their position on the body, may not have been used as a scoop to dig in the sediment.
The third possibility is that the chelicerae were used to dig or rake the sediment. Each chelicera has one curved terminal denticle, one primary denticle, and intermediate and smaller denticles in between, for a total of approximately 25 denticles. Raking or sieving the sediment using the chelicerae (Fig. 6A ) might be responsible for the Monomorphichnus scratch morphology (Figs. 4, 5) . Some arthropods, for example crabs, use a raking or sieving feeding method (Hadlock 1980; Bauchau and PasselecqGérin 1988) , including the hermit crab (Pagurus rubricatus) that uses its cheliped to excavate a shallow trench, and uses the chelicerae to transfer sediment and food to the mouth (Schembri 1982) . Tshudy and Sorhannus (2000) proposed a raking-and-sieving food-gathering method for fossil decapods that possess chelicerae similar to those of pterygotids. Crayfish exhibit an array of feeding strategies that have been described as opportunistic or generalist, and actively feed on fish similar to the methods used by eurypterids. Crayfish use multiple feeding strategies in addition to active predation including: foraging for benthic invertebrates, and scavenging on deceased vertebrates and invertebrates, or as omnivores feeding on organic plant matter (see Longshaw and Stebbing 2016 and references therein) .
These strategies also vary with the seasons and different stages in life cycles. We hypothesize that pterygotid eurypterids may have had a more diverse diet and feeding strategy than only the lie-and-wait predation or active hunting of fish. We speculate that Pterygotus anglicus may have raked the sediment using chelicerae to dislodge annelids responsible for ?Taenidium and Helminthoidichnites. This was a foraging strategy used by another eurypterid, Hibbertopterus, which evolved specialized sweep-feeding appendages to rake soft
